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INTRODUCTION: 

This preliminary amendment is being filed in order to improve the form of the above 
referenced application. In accordance with the foregoing, a substitute specification, replacement 
drawings and a new abstract are included in this Preliminary Amendment. 

Claims 1-23 have been cancelled without prejudice or disclaimer of the subject matter 
recited therein and claims 24-38 have been added. No new matter is included in this 
amendment. 

CONCLUSION: 

There being no outstanding objections or rejections, it is submitted that the application is 
in condition for allowance. An early action to that effect is courteously solicited. Finally, if there 
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the undersigned to attend to these matters. If there are any additional fees associated with filing 
of this Amendment, please charge the same to our Deposit Account No. 503333. 
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TITLE OF THE INVENTION 

DIGITAL BROADCASTING TRANSMISSION/RECEPTION SYSTEM CAPABLE OF 
IMPROVING RECEIVING AND EQUALIZING PERFORMANCE AND SIGNAL PROCESSING 

METHOD THEREOF 

CROSS-REFERENCE TO RELATED APPLICATIONS 

r00011 This application claims the benefit of PCT International Patent Application 
No. PCT/KR 2005/001940 filed June 23. 2005. and Korean Patent Application No, 2004-47153 
filed June 23, 2004 in the Korean Intellectual Property Office, the disclosures of which are 
incorporated herein by reference. 

T e chn i ca l F iel d 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] An aspect of Thethe present invention relates to a digital broadcasting 
transmission/reception system, and more specifically, to a digital broadcasting 
transmission/reception system generating stuff byte in a Moving Picture Experts Group-2 
transport stream (MPEG-2 TS), and operating and transmitting a pattern of known data using 
the stuff byte to improve reception performance and equalization performance of a reception 
system and a signal processing method thereof. 

Background Art 

2. Description of the Related Art 

[0003] The Advanced Television Systems Committee Vestigial Sideband (ATSC VSB) 
method, a U.S^-oriented terrestrial waves digital broadcasting system, is a single carrier method 
afid that uses a field sync by 312 segment unit. Accordingly, reception performance is not good 
in poor channels, especially in a Doppler fading channel. 

[0004] Fig. 1 is a block diagram of a transmitter/receiver of a general U.S^-oriented terrestrial 
waves digital broadcasting system according to the ATSC digital television (DTV) standards. 
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[0005] The digital broadcasting transmitter of Fig. 1 has a data randomizer (110) for 
randomizing an MPEG-2 TS, an Reed-Solomon (RS) encoder (120) of a concatenated coder 
form for correcting errors generated by channels, an interleaver (130), and a 2/3 rate trellis 
encoder (140). The encoded data afeis mapped in 8 level symbols and ar e i ns e rt e d w i th field 
syncs and segment syncs are inserted into the data as shown in Fig. 2. After that, pilots are 
inserted into the data ar e i ns e rt e d w i th p il ot s, the data is VSB-modulated, upconverted into RF 
and transmitted. 

[0006] Meanwhile, the digital broadcasting receiver of Fig. 1 lowers the RF signal to 
baseband, demodulates and equalizes the lowered signal, performs channel decoding, and 
restores the original signal in a reverse order of the digital broadcasting transmitter. Fig. 2 
shows a vestigial sideband (VSB) data frame of the U.S.-oriented DTV system. In Fig. 2, one 
frame consists of two fields, and on e One of the f ields fra sincludes the 312 data segments and 
the field sync segment. One segment has segment syncs of four symbols and data symbols of 
828 symbols. 

[0007] As shown in Fig. 1 , the digital broadcasting transmitter randomizes the MPEG-2 TS 
through the randomizer (110). The randomized data afejs outer-coded through the RS encoder 
(120) which is an outer coder, and the outer-coded data afeis dispersed through the interleaver 
(130). The interleaved data afeis inner-coded by 12 symbol unit through the trellis encoder 
(140), and the inner-coded data afeis mapped in aan 8 level symbol and inserted with the field 
syncs and segment syncs as shown in Fig. 2. Aft e rward s Thereafter , the data frave includes DC 
offset to generate the pilot, aod-afe and the data is VSB-modulated, upconverted to an RF signal 
and transmitted. 

[0008] Meanwhile, the digital broadcasting receiver of Fig. 1 converts an RF signal received 
through a channel into a baseband signal through a tuner/IF (not shown). The baseband signal 
is svncron i zat i on svnchronization -detected and demodulated through a demodulator (210), and 
any distortion by multi-path channel mu l t i path is compensated through an equalizer (220). The 
equalized signal is error-corrected and decoded into symbol data through a tfeHieyiterbi decoder 
(230). The decoded data, which havehas been d i p e r se d dispersed by the interleaver (130) of the 
transmitter, afeis rearranged through a dejnterleaver (240), and the deinterleaved data afejs 
error-corrected through an RS decoder (250). The error-corrected data afeis de : randomized 
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through a derandomizer (260) ancl output into an MPEG-2 TS. 

[0009] In the VSB data frame of the UrS-oriented terrestrial waves DTV system of Fig. 2, one 
segment corresponds to one MPEG-2 packet. In Fig. 2, the segment sync and field sync A which 
are sync signals, are used for synchronization and equalization. The field sync and segment 
sync are known sequences and used as training data in the equalizer. 

[0010] The VSB method of the U.S.-oriented terrestrial waves digital television system of Fig. 
1 is a single carrier system and has the lew-capacity to remove multipath in a multipath fading 
channel with Doppler. However, if the known sequence such as a field sync is used a lot, it 
becomes easier to estimate the channel and compensate the signal distorted by multipath in the 
equalizer using the known sequence. 

[0011] However, as shown in the VSB data frame of the U.S^oriented terrestrial waves digital 
television system of Fig. 2, a field sync which is a known sequence appears in every 313th 
segment. This is not frequent so that-the capacity to remove the multipath and equalize the 
received signal using this x is low. 



D i sc l osur e of I nv e nt i on 
Technica l Prob le m 

SUMMARY OF THE INVENTION 

[0012] An aspect of the present invention is to provide a digital broadcasting 
transmission /reception system to improve reception performance and equalization performance 
of a reception system by adding a predefined known sequence, manipulating a pattern and 
transmitting a signal in a transmission system and a signal processing method, and a digital 
broadcasting reception system corresponding to the above and a signal processing method 
thereof. 

T e chnical So l ution 

[0013] A digital broadcasting system including a digital broadcasting transmitter encoding a 
data stream including stuff bytes at a certain location, modulating, RC-converting and 
transmitting the encoded data stream; and a digital broadcasting receiver receiving the encoded 
data stream, demodulating the encoded data stream into a baseband signal, detecting the 
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known data from the demodulated signal, and equalizing the demodulated signal using the 
detected known data. 

[0014] According to another aspect of the present invention, there is provided a signal 
processing method of a digital broadcasting system includes encoding a data stream including 
stuff bytes at a certain location, modulating, RC-converting and transmitting the encoded data 
stream; and receiving the encoded data stream, demodulating the encoded data stream into a 
baseband signal, detecting the known data from the demodulated signal, and equalizing the 
demodulated signal using the detected known data. 

[0015] A d i gita l broadcast i ng transm i tt e r according to th e pr e s e nt i nv e nt i on i nclud e s a 
random i z e r for r e c ei v i ng and randomizing a data s tr e am i nsert e d w i th stuff byt e s at a c e rta i n 
l ocat i on, a s e qu e nc e prov i d e r for g e n e rating known data hav i ng a part i cular s e qu e nc e to 
r e p l ac e th e stuff byt es , a 6tuff byt e r e p l ac e r for i n se rt i ng th e known data at th e location of the 
randomiz e d data str e am wh e r e th e 6tuff byt e s ar e i ns e rt e d, an e ncod e r for e ncod i ng th e data 
str e am output from th e stuff byt e r e p l ac e r for e rror - corr e ct i on, and a tran s miss i on part for 
modulating, RF conv e rting and transmitt i ng th e e ncod e d data str e am. 

[0016] Pr e f e ran l y, th e data str e am i nc l ud es th e i nformat i on on th e c e rta i n l ocat i on wh e r e th e 
stuff byt e s ar e i nsert e d. 

[0017] Mor e pref e rab l y, the i nformat i on is i ns e rt e d pr i or to th e l ocat i on wh e r e th e 6tuff byt e s 
ar e i ns e rt e d and i nc l ud e s th e informat i on on th e le nth of th e stuff data. 

[0018] Add i t i ona ll y, th e transm i tt e r furth e r may inc l ud e a contro l s i gnal g e n e rator for 
g e n e rat i ng a control 6i gna l to contro l th e s tuff byt e r e p l ac e r to i ns e rt th e known data at th e 
l ocat i on accord i ng to th e i nformat i on. 

[0019] Pr e f e rab l y, th e e ncod e r inc l ud e s an RS e ncod e r for add i ng a par i ty of c e rta i n byt e s to 
corr e ct e rrors g e n e rated by chann e ls, an i nt e r le av e r for i nt e rl e aving th e data add e d with th e 
par i ty i n a c e rta i n patt e rn, and a tr elli s e ncod e r for tr elli6-e ncoding th e i nt e r le av e d data. 

[0020] I n addt i on, th e tr e l l is e ncod e r has a m e mory e lem e nt for trel l is encod i ng op e rat i on and 
i n i t i a li z e s th e m e mory ele m e nt from th e l ocat i on ins e rt e d with th e known data for tr elli s - 
e ncod i ng. 
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[0021] Mor e pr e f e ran l y, th e transm i tt e r furth e r i nduct i ng a pack e t buff e r for r e c ei v i ng and 
t e mporar il y stor i ng th e data s tr e am from th e RS e ncod e r. 

[0022] Furth e r, the pack e t buff e r r e c e ives th e data alt e r e d accord i ng to th e i n i t i a l izat i on of th e 
m e mory ele m e nt from th e tr el l i s e ncod e r and updat e s th e stor e d data. 

[0023] Add i t i ona ll y, th e transm i tt e r furth e r i nc l uding a RS r e e ncod e r & r e plac e par i ty for RS - 
e ncod i ng th e updat e d data i nput from th e pack e t buff e r, g e n e rat i ng th e a l t e r e d par i ty, outputt i ng 
th e par i ty to th e tr el l i s e ncod e r and r e p l acing th e par i ty add e d by th e RS e ncoder. 

[0024] Pr e f e rab l y, th e i nt e r le av e r outputs known data i ns e rt e d at th e 6 am e l ocation of a 
p l ura li ty of d i ffer e nt data str e ams output from th e RS e ncod e r in cont i nuous data str e ams. 

[0025] I n addt i on, th e transm i ss i on part modulat e s th e data i n VSB modulat i on. 

[0026] M e anwhi le , a s i gna l proc e ssing m e thod for d i gita l broadca s ting transm i ss i on 
accord i ng to th e pr e s e nt inv e nt i on includ e s r e c ei ving and random i zing a data str e am i ns e rt e d 
w i th s tuff byt e s at a c e rta i n l ocation, g e n e rat i ng a pr e d e f i n e d particu l ar se qu e nc e a 6 known 
data, ins e rt i ng th e known data at th e l ocat i on ins e rt e d w i th th e stuff byt e s of th e random i z e d 
data 6 tr e am, e ncod i ng the data str e am i ns e rt e d w i th th e known data for e rror - correct i on, and 
modu l at i ng, RF - conv e rting and transm i tt i ng th e e ncod e d data str e am. 

[0027] Add i t i ona ll y, a d i gita l broadcasting r e c ei v e r corr e spond i ng to th e d i g i ta l broadcasting 
transm i tt e r accord i ng to th e pr e s e nt i nv e ntion i nc l ud e s a d e modu l ator for i ns e rt i ng known data 
of a pr e d e f i n e d part i cu l ar s e qu e nc e at a l ocat i on in a data str e am ins e rt e d w i th stuff byt e s at th e 
c e rta i n l ocat i on, r e c ei v i ng th e e ncod e d signa l from a digita l broadca s t i ng transm i tt e r and 
demodu l at i ng th e s i gna l i nto a baseband s igna l , a known data d e t e ctor for d e t e ct i ng th e known 
data from th e d e modu l at e d s i gna l , and an e qual i z e r for e qual i zing th e d e modulat e d s i gna l us i ng 
th e d e t e ct e d known data. 

[0028] Pr e f e rably, th e known data d e t e ctor i nclud e s a s ymbo l numb e r d e t e ctor for d e t e ct i ng 
th e i nformation on the c e rta i n l ocat i on i ns e rt e d w i th th e known data from a r e c ei v e d s i gna l , a 
se gm e nt flag g e n e rator for g e n e rat i ng a data fram e i nc l ud i ng at le ast on e s e gm e nt whos e 
l ocation i s mark e d with a pred e t e rm i n e d f l ag, a tr e ll i s i nt e rl e av e r for p e rform i ng e rror - corr e ct i on 
e ncoding p e rform e d i n th e d i g i ta l broadcasting transm i tt e r for th e data fram e , and a known data 
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e xtractor for i ns e rt i ng th e known data at th e locat i on mark e d w i th th e f l ag of th e e ncod e d data 
fram e and out putt i ng th e data. 

[0029] More preferab l y, th e known data d e t e ctor outputs th e d e t e ct e d known data to th e 
d e modu l ator and th e d e modu l ator p e rform s demodulat i on us i ng the known data. 

[0030] M e anwh ile , A si gnal proc e ssing m e thod for d i g i ta l broadcast i ng r e c e pt i on accord i ng to 
th e pr e s e nt inv e nt i on i nclud e s i ns e rting known data hav i ng a pr e d e f i n e d part i cu l ar s e qu e nc e at 
th e l ocat i on for a data str e am ins e rt e d w i th stuff byt e6 at a c e rta i n l ocation, r e c ei ving an 
encod e d s i gna l from a d i g i ta l broadcast i ng transm i tt e r and d e modu l at i ng th e s i gna l i nto a 
bas e band 6i gna l , d e t e ct i ng th e known data from th e d e modulat e d signa l , and e qua li z i ng th e 
d e modulat e d 6i gna l us i ng th e d e t e ct e d known data. 

Advantag e ous Eff e cts 

[0031] Accord i ng to th e pr e s e nt inv e nt i on, a d i g i ta l broadcast i ng transm i tt e r g e n e rat e s and 
i ns e rt s s tuff byt e s i n an MPEG - 2 TS pack e t and tran s m i t s th e i n se rt e d stuff byt e s as known 
data, and a d i gita l broadca s t i ng r e c ei v e r d e t e cts and us e s th e known data so that th e d i g i ta l 
broadcast i ng r e c e pt i on performanc e can b e i mprov e d i n poor mult i path chann el s. 

[0032] In addition, a sequ e nc e of th e known data i s manipu l ated i n a patt e rn to i mprov e 
p e rformanc e of th e e qua li zat i on so that equa l izat i on p e rformanc e and r e c e pt i on p e rformanc e 
can b e i mprov e d. 

[0033] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 

Fig. 1 is a block diagram te-sfre willustrating a transmitter of a general U.S^oriented 
terrestrial digital broadcasting system T ; 
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Fig. 2 is a view to s how of a frame structure of ATSC VSB data T ; 

Fig. 3 is a view to s how of a frame structure of a TS packet 7 ; 

Fig. 4 is a view to show of a frame structure of a TS packet including a stuff byte^ 

Fig. 5 is a block diagram to show of a digital broadcasting transmission/reception system 

according to an embodiment of the present invention^ 

Fig. 6 is a view to show of a format of the data input to the randomizer of Fig. 5^ 
Fig. 7 is a view to show of a format of the data output from the randomizer of Fig. 5ri 
Fig. 8 is a view to show of a format of the data output from the RS encoder of Fig. 5r; 
Fig. 9 is a view to show of a format of the data output from the data interleaver of Fig. 5^ 
Fig. 10 is a view to show of a format of the data output from the trellis encoder of Fig. 5^ 
Fig. 11 is a view to s how of a format of the data output from an RS re-encoder according 

to trellis initialization of the known sequence sections 

F i g. 12 is a v ie w to d e scr i b e th e known s ymbo l l ocat i on d e t e ctor/known data output of 

F i g. 5, and 

Fig. +312 is a block diagram to s how illustrating a digital broadcasting 
transmission/reception system according to another embodiment of the present invention ; and 
Fig. 13 is a view illustrating the known symbol location detector/known data output of 

Fig. 5 . 

B e st Mod e for Carry i ng Out th e I nv e ntion 
DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0035] H e r e inaft e r, th e pr e s e nt inv e ntion is d e scr i b e d i n d e ta il w i th r e f e renc e to th e 
accompany i ng drawings. Reference will now be made in detail to the present embodiments of 
the present invention, examples of which are illustrated in the accompanying drawings, wherein 
like reference numerals refer to the like elements throughout. The embodiments are described 
below in order to explain the present invention by referring to the figures. 

[0036] Fig. 3 shows a frame structure of a TS packet and Fig. 4 shows a frame structure of a 
TS packet with a stuff byte. The TS packet of Fig. 3 con 6is t s includes ef-an MPEG-2 header, and 
anadaptation field or ES data. According to an aspect of t he present invention, stuff bytes are 
inserted in a packet e fas illustrated in Fig. A a s s hown in F i g. 3 so that all the TS streams have 
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adaptation fields. 

[0037] That is, the MPEG-2 TS packet of Fig. 4 is an MPEG-2 packet of 188 bytes and 
consists of an MPEG-2 heade r, an adaptation field and ES or pavload data. The header 
o fincludes 4 bytes with MPEG syncs, anthe adaptation field includes an adaptation field length 
section of 1 byte indicating the length of the adaptation field, an adapta i on adaptation field data 
section having other information of 1 byte and stuff bytes of N bytes, and the pavload data 
includes ES data of 188-(4+2+n) bytes. 

[0038] Fig. 5 is a block diagram te^sho willustrating a digital broadcasting 
transmission/reception system according to an embodiment of the present invention. In Fig. 5, 
the digital broadcasting transmitter receives an MPEG-2 packet TS having the packet structure 
of Fig. 4 through a TS multiplexer (not shown). 

[0039] In Fig. 5, the digital broadcasting transmitter has a data randomizer (310) for 
randomizing the input TS stream, a stuff byte replacer (315) for replacing the stuff byte of the 
randomized data with a particular sequence, an RS encoder (320) { ^constructing the data 
output from the stuff byte replacer (315) in the concatenated code form to correct errors 
generated by channels, an interleaver (330) for interleaving the data, a packet buffer (325) fef 
storing the RS-encoded reference data to initialize a memory of a trellis encoder (340) and 
replacing the previous value with an initialized value, an RS re-encoder & replace parity (335) 
for-performing RS-encoding ue musing the altered value, generating a parity and inputting the 
parity to the trellis encoder (340), the trellis encoder (340) {^converting the interleaved data 
into symbols and performing 2/3 rate trellis encoding and 8 level symbol mapping, a multiplexer 
(350) ^inserting field syncs and segment syncs as shown in Fig. 2, a transmission part (360) 
for inserting a pilot, performing VSB-modulation, upconverting the data into RF and transmitting 
the data, and a control signal generator (370) for generating a signal to control data processing. 

[0040] In Fig. 5, the digital broadcasting receiver goes through a reverse order of the 
transmitter and has the receiver includes a demodulator (410) {©^lowering the RF signal to 
baseband and demodulating tt the signal , an equalizer (420) {©^removing inter-symbol 
interference, a Viterbi decoder (430) for performing error-correction and decoding, a de : 
interleaver (440), an RS decoder (450), and a de : randomizer (460). Additionally, the receiver 
further includes a known symbol location detector/known symbol output (470) fewJetecting and 
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outputting the location of the known symbol from the demodulated data. 

[0041] Further, Fig. 4-213 is a block diagram to 6 ho w illustratinq the known symbol location 
detector/ known symbol output (470) in detail, and the known symbol location detector/known 
symbol output (470) includes a known symbol number detector (471), a segment flag generator 
(473), a trellis interleaver (475) and a known data extractor (477). 

[0042] In the digital broadcasting transmitter, if the information enof the number of stuff bytes 
is inserted in the reserved part of the field sync data segment section, the known symbol 
number detector (471) of the known symbol location detector/known symbol output (470) of the 
receiver detects the information enof the number of the known data, the segment flag generator 
(473) and trellis interleaver (475) find the information ORof the location of the known symbol 
based on the detected information, the known data extractor (477) outputs the known data 
according to the acquired information on the location, and the known data afeis used to improve 
reception performance of the receiver. If the information enof the number of the stuff bytes is 
acquired, as the location of stuff bytes is always fixed, the segment flag generator (473) and 
trellis interleaver (475) can be implemented using a counter and control logic. 

[0043] Meanwhile, an MPEG-2 packet TS having the packet structure of Fig. 4 is input to the 
randomizer (310) through the TS multiplexer (not shown), randomized, replaced with a particular 
sequence for the stuff bytes by the stuff byte replacer (315) and output. The output data afeis 
outer-coded through the RS encoder (320) to correct errors by chaan el s channels and the outer- 
coded data areis dispersed through the interleaver (330). 

[0044] Subsequently, the interleaved data afeis inner-coded by a 12 symbol unit through the 
trellis encoder (340). The inner-coded data afeis mapped in 8 level symbols and insert e d with 
the field syncs and segment syncs are inserted as shown in Fig. 10 by the multiplexer (350). 
And th e n Thereafter , the data hav ejncjudes a DC offset to generate a pilot and afe the data is 
VSB-modulated, up-converted into RF and transmitted. 

[0045] Meanwhile, the control signal generator (370) detects the adaptation field length of 
Fig. 4, and generates and outputs a flag signal to indicate the location of stuff bytes or known 
sequence data based on the detected result. 
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[0046] Further, in Fig. 5, the trellis encoder (340) performs initialization of 12 trellis encoder at 
the beginning location of the known sequence, for example, in order for the value of the memory 
element of the encoder to become '00'. The sequence altered by the initialization replaces the 
value stored in the packet buffer (325) and the new parity generated by the RS re-encoder & 
replace parity (250) replaces the value of the original parity location input to the trellis encoder 
(340) so that the initialization is performed. 

[0047] Fig. 6 to Fig. 10 show data formats while an MPEG-2 packet with stuff bytes passes 
through channel encoder blocks of the digital broadcasting transmitter. 

[0048] Fig. 6 shows a format of the data input to the randomizer (310) and Fig. 7 shows a 
data format after replacing n stuff bytes of the randomized data with particular sequence data. 
Fig. 8 shows a data format of the RS-encoded data added with RS parity and Fig. 9 shows a 
data format of the data output from the interleaver (330). 

[0049] Further, Fig. 10 shows a format of the 12 symbol interleaved data output from the 
trellis encoder (340). Fig. 11 is a format of the data whose parity is restructured by the RS re- 
encoder & replace parity (335) of Fig. 3. In Fig. 10, one field includes six convolutional 
interleavers, so there are six sequences with stuff bytes. That is, if a TS includes stuff bytes of 
10 bytes, one field has known sequences of 10*6=60. If the trellis encoder (340) is initialized at 
the beginning location of the known sequence, Jhe output parity of the RS encoder (320) is 
altered by the value of initialization and trellis encoding is performed by updating with the altered 
parity. 

[0050] The MPEG-2 packet of Fig. 6 is dispersed by 52 units by the interleaver (330) as 
shown in Fig. 9. The data located in the same byte of the MPEG-2 packet constructs the same 
column as shown in Fig. 9 after data interleaving. Additionally, the interleaved data are 12- 
symbol-interleaved by the trellis encoder (230) as shown in Fig. 10. That is, the data of the 
same location in MPEG-2 packets construct almost one data segment as shown in Fig. 10 after 
trellis encoding. Therefore, if a particular part of an MPEG-2 packet is continuously added with 
stuff bytes, randomized, replaced with a particular sequence and trellis-encoded, the stuff bytes 
form one data segment which is a known signal and a digital broadcasting receiver uses the 
known signal to improve reception performance. 
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[0051] Fig. 11 shows a data format after RS re-encoding and parity restructuring by the RS 
re-encoder & replace parity (335) of Fig. 5. That is, if the trellis encoder (340) is initialized at the 
beginning location of a_sequence of the known symbol, output parity of the RS encoder (320) is 
altered by the value of the initialization and trellis encoding afeis performed by being updated 
with the altered parity so that there is no problem in decoding of the RS decoder of a digital 
broadcasting receiver which will be described below. That is, the trellis encoder is initialized in 
order for the trellis-encoded data to form a regular sequence during the known symbol 
sequence section, RS encoding is performed to replace the data of the initialization location so 
that parity is altered and the altered parity replaces the original parity. Fig. 11 shows the data 
format. 

[0052] Meanwhile, the demodulator (410) of a digital broadcasting receiver downconverts the 
RF signal received through a channel into a baseband signal through a tuner/I F (not shown), 
and the converted baseband signal is sync-detected and demodulated. The equalizer (420) 
compensates channel distortion by multipath of channels in the demodulated signal. 

[0053] Meanwhile, a known symbol location detector/known data output (470) detects 
information on the number of stuff bytes inserted in the reserved section of field sync data 
segment section, acquires information on the location of the known symbol and outputs the 
known data from the acquired information on the location. 

[0054] In a digital broadcasting transmitter, if the information on the number of stuff bytes is 
inserted in preserved section of afield sync data segment section, a known symbol number 
detector (471) of a known symbol location detector/known data output (470) of the digital 
broadcasting receiver detects the information on the number of the known data, a segment flag 
generator (473) and trellis interleaver (475) find the location information of the known symbol 
based on the information, and a known data extractor (470 477) outputs and uses the known 
data from the acquired information to improve reception performance of the digital broadcasting 
receiver. As the location of stuff bytes is always fixed, if the information on the number of the 
stuff bytes is acquired, the segment flag generator (473) and trellis interleaver (475) can be 
implemented using a counter and control logic. 

[0055] Meanwhile, the equalized signal by the equalizer (420) is error-corrected through the 
Viterbi decoder (430) and decoded in symbol data. The decoded data rearranges the data 
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dispersed by the interleaver (330) of the digital broadcasting transmitter through the 
deinterleaver (440). The deinterleaved data afeis error-corrected through the RS decoder (450). 
The error-corrected data afeis derandomized through the derandomizer (460). 

[0056] Fig. +312 is a block diagram te-sho willustrating a digital broadcasting 
transmission/reception system according to another embodiment of the present invention. In 
Fig. 4512, the digital broadcasting transmitter has a randomizer (54Q 51 0) for randomizing data 
of the input TS stream, a stuff byte replacer (545515) for replacing the stuff byte of the 
randomized data with a particular sequence generated in a replacement sequence generator 
(513), an RS encoder for constructing the data output from the stuff byte replacer (545515) in 
the concatenated code to correct errors generated by channels, an interleaver (55 0530) for 
interleaving the data, a packet buffer (52 5525) for storing the RS-encoded reference data to 
initialize a memory of the trellis encoder (54 0540) and replacing the stuff byte with an initialized 
value, an RS re-encoder & replace parity (555 535) for performing RS-encoding usn gusing the 
altered value to generate parity and inputting the data to the trellis encoder (540 540) , the trellis 
encoder (540 540) for converting the interleaved data into a symbol and performing 2/3 trellis 
encoding and 8 level symbol mapping, a multiplexer (55 0550) for inserting a field sync and 
segment sync as in the data format of Fig. 2, a transmission part (550 560) for inserting a pilot, 
performing VSB-modulation, converting the data into RF and transmitting the data, and a control 
signal generator (570 570) for generating a signal to control data processing. 

[0057] In Fig. 4512, the digital broadcasting receiver follows a reverse order of the transmitter 
and includes a demodulator (44 0610) for lowering the RF signal to baseband and demodulating 
it, an equalizer (420 620) for deleting inter-symbol interference, a Viterbi decoder (45 0630) for 
error-correcting and decoding, a deinterleaver (44 0640) , an RS decoder (45 0650) , and a 
derandomizer (460 660) . Additionally, the receiver further includes a known symbol location 
detector/output (47 0670) for detecting and outputting the location of the known symbol from the 
demodulated data. 

[0058] The function and operation of each component of the digital broadcasting 
transmission/reception system of Fig. 45-12 afeis similar to those the components of Fig. 5. 
Therefore, a detailed description of the same-function and operation is omitted and the 
difference will be described. 
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[0059] A stuff byte replacer (515) replaces stuff bytes of the data randomized by the 
randomizer (34Q 510) with a particular sequence and outputs the data. In this case, a pattern of 
the particular sequence may be p e rf e rab l y preferablv adjusted in order for the symbols mapped 
through the trellis encoder (540) to be well operated by the equalizer (620). 

[0060] Therefore, according to another embodiment of the present invention, the digital 
broadcasting transmitter further includes the replacement sequence generator (513) for 
generating a particular sequence to replace the stuff bytes and providing the particular 
sequence to the stuff byte replacer (515) in order for the pattern of the known sequence 
generated by replacing the stuff bytes to well operate the equalizer (620). 

[0061] According to another embodiment of the present invention , 36 s hown in Fig. 11, th e 
b l ock d i agram of Fig. 5 furth e r i nc l ud e s the replacement sequence generator (513), and a parity 
reconstruction (535) of the transmitter and a known data detector (670) of the receiver operate 
differently from the digital broadcasting transmission/reception system of Fig. 5. 

[0062] The replacement sequence generator (513) includes a memory (not shown) for 
storing the par i cula r particular sequence to replace the stuff bytes in the stuff byte replacer (515) 
and a circuit (not shown) for controlling a memory address. 

[0063] If the sequence pattern of the known data of Fig. 9 and Fig. 10 has a random pattern 
without DC offset, operation performance of the equalizer can be improved. Accordingly, the 
replacement sequence generator (513) may preferably generate a particular sequence to 
replace the stuff bytes so that the sequence pattern of the known data mapped after trellis 
encoding of the trellis encoder (540) in the stuff byte replacer (515) has the random pattern 
without DC offset. 

[0064] First, in order for the sequence of the known data to have a desirable pattern, the 
memory value of the trellis encoder (540) has to be i n i t i a lli z e d initialized . 

[0065] The compatibility is maintained with the existing receiver and the memory value of the 
trellis encoder (340) is initialized by the packet buffer (325) and RS re-encoder & replace parity 
(335) of Fig. 5. According to a method of an embodiment of the present invention, the method 
initializes the memory value of the trellis encoder (340) of part of the stuff bytes according to the 
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number of stuff bytes instead of the entire stuff bytes in order to be compatible with the existing 
receiver. Accordingly, the initialized stuff bytes can limitedly have a desirable pattern. 

[0066] Therefore, in another embodiment of the present invention, the function of initializing a 
memory value of the trellis encoder (540) for the entire stuff bytes, w i th th e compat i b ili ty w i th th e 
e x i sting r e c ei v e r ignored, is added to the RS re-encoder & replace parity (54 0535) . That is, the 
RS re-encoder & replace parity (§40535) is compatible with the existing receiver and initializes 
the memory value of the trellis encoder (340 540) , according to an embodiment of the present 
invention depending on initial set-up and user choice, and ignores the compatibility with the 
existing receiver and initializes the memory value of the trellis encoder (540) for the entire stuff 
bytes accord i ng to anoth e r e mbodim e nt of th e pr e s e nt i nv e nt i on . 

[0067] In addition, the known symbol location detector/known data output (670) of the 
receiver is added with the function corresponding to the added function of the parity 
reconstruction (535) of the transmitter. 

[0068] The value of the part that initializes the memory value of the trellis encoder of the 
particular sequence, which is generated in the replacement sequence generator (513) and 
replaces the stuff bytes in the stuff byte replacer (515), can be any value. The replacement 
sequence generator (513) considers the symbol value A which i s mapped after trellis-encoding 
according to the memory value to have the desired pattern by the sequence of the known data 
wants after the initialization, and generates the particular sequence to replace the stuff bytes. 

[0069] The replacement sequence generator (513) stores the above particular sequence in 
the memory (now shown) and is controlled to adjust the sync by a control signal generator 
(570). Accordingly, the sequence of the known data i s op e rat e d to improves the operation 
performance of the equalizer and the receiver so that p e rformanc e of th e e qua li z e r i s i mprov e d 
and p e rformanc e of th e rec ei v e r \s improv e d . 

[0070] As above-described, stuff bytes are generated and inserted in an MPEG-2 TS packet, 
the inserted stuff bytes are transmitted as known data from the digital broadcasting transmitter 
and the digital broadcasting receiver detects and uses the known data so that reception 
performance such as sync acquisition and equalization performance can be improved. 



14 



WO 2006/001635 



PCT/KR2005/001940 
Attorney Docket No. 0005.1136 



[0071] In addition, the sequence of the known data is op e rat e d to improves the operation 
performance of the equalizer so that the performanc e of th e e qua li z e r can b e i mprov e d and 
reception performance of the receiver can also be improved. 

[0072] Although a few embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of which 
is defined in the claims and their eguivalents. 
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